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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a new _._ 

distributed power supply system capable of supplying £ j 

stable electric power to loads through electronic t [. * " 

transformers commonly utilized with a duty cycle of 'j— - 

nearly 100 %, combined with power of natural energy * , <_ 

system and midnight power having large variable factors 
or the stable power of fuel cells, etc., of increasing price ; % \ 

and performance ratio of the whole system, and thus of ' <} < 

promoting the widespread use of distributed power | " i s- * - 

supply and achieving energy-savings. ; |.' 4 j 

SOLUTION: The system performs a distributed power \ h ' ; 

supply to combined AC/DC loads Lac/dc using a wind lyffi '^*J'~~ . 

turbine generator WTG, a photovoltaic power generator *p .L : j \ <•> 

PV, a fuel cell FC and a battery B and a commercial AC ' H 

power source utility. The wind turbine generator WTG, < '^J Igl J "Tj i^l 

the photovoltaic power generator PV, and the fuel cell "{ ' s i 1 

FC serve as a DC power source in which each rated £• 
power and voltage are unified to the rated voltage of the 
battery B, and are designed to supply AC power from 

the commercial AC power source utility to the combined AC/DC loads Lac/dc until the battery 
B reaches a full charge by the DC power source, to supply DC power from the battery B to the 
combined AC/DC loads Lac/dc when the battery B is fully charged, and to supply AC power 
from the commercial AC power source utility to the combined AC/DC loads Lac/dc when the 
battery B is approaching to the final stage of discharge. 
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precisely. 
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CLAIMS 



[Claim(s)] 
[Claim 1] 

It is a distributed feed system which performs distributed electric supply to an intersection and 
load both for a direct current using at least 1 of a wind power generator, a photovoltaic power 
generation apparatus, and fuel cells, a storage battery, and commercial alternating current power, 

A wind power generator, a photovoltaic power generation apparatus, and a fuel cell serve as a 
source of direct current power in which each rated-apparent-power voltage was unified into 
rated voltage of a storage battery, 

Alternating current power from commercial alternating current power is supplied to an 
intersection and load both for a direct current until a storage battery reaches a full charge by 
the source of direct current power concerned, 

At the time of a full charge of a storage battery, direct current power from the storage battery 

concerned is supplied to an intersection and load both for a direct current, 

A distributed feed system supplying alternating current power from commercial alternating 

current power to an intersection and load both for a direct current if a telophase of discharge of 

a storage battery is approached. 

[Claim 2] 

It is a distributed feed system which performs distributed electric supply to an intersection and 
load both for a direct current using at least 1 of a wind power generator, a photovoltaic power 
generation apparatus, and fuel cells, a storage battery, and commercial alternating current power 
without going via a 2 winding electronic transformer, 

A wind power generator, a photovoltaic power generation apparatus, and a fuel cell serve as a 
source of direct current power in which each rated-apparent-power voltage was unified into 
rated voltage of a storage battery, 

A 2 winding electronic transformer has two bidirectional input/output terminals with an 
intersection and direct-current two ways, 

One bidirectional input/output terminal of the 2 winding electronic transformer concerned was 
connected to an output side of a source of direct current power, and a bidirectional input/output 
terminal of another side has connected between commercial alternating current power, and 
intersections and loads both for a direct current to T shape, 

Alternating current power from commercial alternating current power is supplied to an 
intersection and load both for a direct current without going via a 2 winding electronic 
transformer, until a storage battery reaches a full charge by a source of direct current power, 
At the time of a full charge of a storage battery, or interruption to service of commercial 
alternating current power, a source of direct current power and direct current power from a 
storage battery are supplied to an intersection and load both for a direct current via a 2 winding 
electronic transformer, 

At the time of discharge advance of a storage battery, electric power supply is performed from a 
fuel cell, 

A distributed feed system charging a storage battery with bidirection, and an intersection and a 
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conversion-into-dc function which a 2 winding electronic transformer has while supplying 
alternating current power from commercial alternating current power to - midnight power feed 
time belt to an intersection and load both for a direct current at night. 
[Claim 3] 

It is a distributed feed system which performs distributed electric supply to an intersection and 
load both for a direct current via a 3 winding electronic transformer using at least 1 of a wind 
power generator, a photovoltaic power generation apparatus, and fuel cells, a storage battery, 
and commercial alternating current power, 

A wind power generator, a photovoltaic power generation apparatus, and a fuel cell serve as a 
source of direct current power in which each rated-apparent-power voltage was unified into 
rated voltage of a storage battery, 

A 3 winding electronic transformer has three bidirectional input/output terminals with an 
intersection and direct-current two ways, 

A source of direct current power and a storage battery and commercial alternating current 
power, and an intersection and load both for a direct current are mutually insulated and 
connected by the 3 winding electronic transformer concerned, 

Alternating current power from commercial alternating current power is supplied to an 
intersection and load both for a direct current via a 3 winding electronic transformer until a 
storage battery reaches a full charge by a source of direct current power, 
At the time of a full charge of a storage battery, or interruption to service of commercial 
alternating current power, a source of direct current power and direct current power from a 
storage battery are supplied to an intersection and load both for a direct current via a 3 winding 
electronic transformer, 

At the time of discharge advance of a storage battery, electric power supply is performed from a 
fuel cell, 

A distributed feed system charging a storage battery with bidirection, and an intersection and a 
conversion-into-dc function which a 3 winding electronic transformer has while supplying 
alternating current power from commercial alternating current power to - midnight power feed 
time belt to an intersection and load both for a direct current at night. 
[Claim 4] 

It is a distributed feed system which performs distributed electric supply to load only for 
exchange using at least 1 of a wind power generator, a photovoltaic power generation apparatus, 
and fuel cells, a storage battery, and commercial alternating current power without going via a 
bidirectional DC-DC converter and a 2 winding electronic transformer, 

A wind power generator, a photovoltaic power generation apparatus, and a fuel cell serve as a 
source of direct current power in which each rated-apparent-power voltage was unified into 
rated voltage of a storage battery, 

It has the strange recovery solid state switch which a 2 winding electronic transformer has two 
bidirectional input/ output terminals with an intersection and direct-current two ways, and was 
provided in a high frequency transformer side, its storage battery side, and a load side, 
One bidirectional input/output terminal of the 2 winding electronic transformer concerned was 
connected to an output side of a source of direct current power, and a bidirectional input/output 
terminal of another side has connected between commercial alternating current power and loads 
only for exchange to T shape, 

Alternating current power from commercial alternating current power is supplied to load only for 
exchange without going via a bidirectional DC-DC converter and a 2 winding electronic 
transformer, until a storage battery reaches a full charge by a source of direct current power, 
At the time of a full charge of a storage battery, or interruption to service of commercial 
alternating current power. After changing a source of direct current power, and direct current 
power from a storage battery into a single-phase-full-waves rectification waveform by the half 
cycle sine wave abnormal conditions of a bidirectional DC-DC converter, A high-frequency- 
modulation phase of two pieces or two pairs of one-way solid state switches which constitutes a 
strange recovery solid state switch provided in the storage battery side of a high frequency 
transformer of a 2 winding electronic transformer is reversed by turns for every half cycle of 
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commercial frequency, It gets over by a strange recovery solid state switch provided in a load 
side of a high frequency transformer of a 2 winding electronic transformer, a sinusoidal wave 
alternative current output is taken out, and load only for exchange is supplied, 
At the time of discharge advance of a storage battery, electric power supply is performed from a 
fuel cell, 

While supplying alternating current power from commercial alternating current power to - 
midnight power feed time belt to load only for exchange at night, bidirection which a 2 winding 
electronic transformer has, an intersection and a conversion-into-dc function, and rate rectifying 
operation of pressure-up type high tensile at the time of charge of a bidirectional DC-DC 
converter are used together, and a storage battery is charged, 

A distributed feed system changing direct current power into exchange, carrying out phase 
simulation to the commercial-alternating-current-power side automatically, and carrying out a 
head-tide style with the energy bidirectional transmission characteristic of a 2 winding electronic 
transformer when a storage battery is close to a full charge and commercial alternating current 
power is not interruption to service in the time of a light load. 
[Claim 5] 

It is a distributed feed system which performs distributed electric supply to load only for 
exchange via a bidirectional DC-DC converter and a 3 winding electronic transformer using at 
least 1 of a wind power generator, a photovoltaic power generation apparatus, and fuel cells, a 
storage battery, and commercial alternating current power, 

A wind power generator, a photovoltaic power generation apparatus, and a fuel cell serve as a 
source of direct current power in which each rated-apparent-power voltage was unified into 
rated voltage of a storage battery, 

It has the strange recovery solid state switch which a 3 winding electronic transformer has three 
bidirectional input/output terminals with an intersection and direct-current two ways, and was 
provided in its high frequency transformer and commercial-alternating-current-power side, the 
storage battery side, and a load side, 

A source of direct current power and a storage battery and commercial alternating current 
power, and load only for exchange are mutually insulated and connected by the 3 winding 
electronic transformer concerned, 

Alternating current power from commercial alternating current power is supplied to load only for 
exchange via a 3 winding electronic transformer until a storage battery reaches a full charge by a 
source of direct current power, 

At the time of a full charge of a storage battery, or interruption to service of commercial 
alternating current power. After changing a source of direct current power, and direct current 
power from a storage battery into a single-phase-full-waves rectification waveform by the half 
cycle sine wave abnormal conditions of a bidirectional DC-DC converter, A high-frequency- 
modulation phase of two pieces or two pairs of one-way solid state switches which constitutes a 
strange recovery solid state switch provided in the storage battery side of a high frequency 
transformer of a 3 winding electronic transformer is reversed by turns for every half cycle of 
commercial frequency, It gets over by a strange recovery solid state switch provided in a load 
side of a high frequency transformer of a 3 winding electronic transformer, a sinusoidal wave 
alternative current output is taken out, and load only for exchange is supplied, 
At the time of discharge advance of a storage battery, electric power supply is performed from a 
fuel cell, 

While supplying alternating current power from commercial alternating current power to - 
midnight power feed time belt to load only for exchange at night, bidirection which a 3 winding 
electronic transformer has, an intersection and a conversion-into-dc function, and rate rectifying 
operation of pressure-up type high tensile at the time of charge of a bidirectional DC-DC 
converter are used together, and a storage battery is charged, 

A distributed feed system changing direct current power into exchange using the energy 
bidirectional transmission characteristic of a 3 winding electronic transformer, carrying out phase 
simulation to the commercial-alternating-current-power side automatically, and carrying out a 
head-tide style when a storage battery is close to a full charge and commercial alternating 
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current power is not interruption to service in the time of a light load. 
[Claim 6] 

The distributed feed system according to any one of claims 1 to 5, wherein storage of 
compressed water matter for fuel cells is possible. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[Field of the Invention] 

[0001] 

The invention of this application relates to a distributed feed system. The invention of this 
application is useful in more detail to the distributed electric supply which combined the 
accumulation-of-electricity energy of - midnight power in natural power sources, a fuel cell, and 
the night, It is related with the new distributed feed system which can interconnection-supply 
electric power to load efficiently by the diode and an OR circuit especially by using two or more 
intersection and direct-current energy sources as an electronic transformer. 
[Background of the Invention] 
[0002] 

Photovoltaics is spreading as an example of representation of clean energy. A part of wind power 
generation is also introduced regionally. These natural power sources have many hours-worked 
ratios of daylight hours or a windmill, and examples used as an auxiliary energy source while 
generating electric power is always changed further, adequate supply of electric power is difficult 
and the actual condition is mainly concerned with commercial power because of change of the 
weather or a weather condition. 
[0003] 

However, a power supply means with the efficiency sufficient [ the power supply system in the 
21st century which controls global warming ] by the distribution electric supply which 
examination is advanced on a global scale and stuck to the consumer place region in addition to 
intensive power generation, such as atomic power, fire power, and hydraulic power, is being 
examined variously. 
[0004] 

Also in the conventional above-mentioned intensive power generation, in order to equalize a 
large change of the amount of used electricity during day and night and to aim at efficient 
employment of dispatch ******, even if the system of using - midnight power effectively at night 
is introduced, it is. 
[0005] 

On the other hand, by the power electronics field, with the conventional copper-iron mold 
transformer, the electronic transformer the intersection and both for a direct current is 
developed, and power conversion is possible regardless of exchange and direct current of an 
energy source. [ which was not realized ] Therefore, with an electronic transformer, they are 
connected by alternating current power like commercial power or wind power generation, and 
direct current power like sunlight, a fuel cell, and the cell for midnight power storage, and by 
opening and closing of each energy source. Alternating current power and direct current power 
become available as an uninterruptible power source which permits the hits within a half cycle in 
each home, administration building, etc. 
[Description of the Invention] 
[Problem(s) to be Solved by the Invention] 
[0006] 
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As a model in which an intersection and direct-current two ways are possible, certainly now with 
the electrical household appliances and electrical equipment which have spread at home An 
electric bulb, There are an inverter type fluorescent lamp, a power tool, etc., and if an air- 
conditioner, a refrigerator, a microwave oven, a cleaner, a personal computer, FAX, etc. are 
inverter types except for the model in which the voltage doubler rectifier circuit and the 
exchange protection circuit were included in part, it is usable in principle in them. On the other 
hand, the actual condition is that neither the dimmer control of a thyristor-phase-control 
method, nor a heater and a rice cooker can be used by direct current. Therefore, the apparatus 
only for exchange and the electrical household appliances and electrical equipment an 
intersection and both for a direct current have inconvenient [ which must divide and use an 
interior wiring system (electric socket) ] for the time being. 
[0007] 

However, since a conventional system always transforms direct-current power generation 
energy inversely to a commercial alternating current through an inverter, and changes it into a 
direct current again within actual load, it changes into a high frequency inverter or variable 
frequency alternating current power further and an electric motor and a compressor are driven, 
there is much conversion loss. 
[0008] 

In the low-pressure power distribution system, drawing 1 is the figure which classified the 
propriety of the conformity of the intersection and direct-current electric supply of the 
conventional electrical household appliances and electrical equipment in the case of using an 
intersection and a direct-current energy source for a distributed feed system, and shows the 
relation between them and conversion efficiency. For example, the efficiency in the case of 
making a fluorescent lamp turn on from photovoltaics is eta^ eta 2 , and eta 3 , and when operating 
a personal computer and FAX, it serves as eta t , eta 2 , eta 3 , and eta 4 . 
[0009] 

Drawing 2 shows the conventional example of the photovoltaics in the case of supplying an 
intersection and a direct-current energy source to load directly, and wind power generation in a 
low-pressure power distribution system. Since sunlight supplies electric power directly to both 
commercial alternating current power and load via a system cooperation inverter (common name: 
power conditioner) conventionally and the time jitter of wind power generation of generating 
electric power is intense, as illustrated to this drawing 2 . It is constituted as a respectively 
separate system as system cooperation is performed via a bi directional converter with ** and a 
discharge function, after storing in a storage battery. Although active power generating time in 
the daytime is 6 to 8 hours also at the time of fine weather and the week or month-long 
generating duration ratio of wind power generation changes a lot by the season or the area on 
the other hand about sunlight, it is concluded that the average generating duration ratio of our 
country is lower than the generating duration ratio of sunlight. This is also a cause which spread 
is not following compared with the West. 
[0010] 

Thus, if control machinery, such as an inverter, was formed for every electric power of the 
source of energy generation with a low operation ratio, the cost of the whole system goes up 
and it becomes a cause which checks spread. 
[0011] 

Then, the invention of this application combines the large natural-power-sources system electric 
power of these change factor, and stable electric power, such as midnight power and a fuel cell, 
in view of the situation as above, It is making into the technical problem to provide the new 
distributed feed system which can supply stable electric power to load via the electronic 
transformer used in common with the usage rate near about 1 00%, can raise the rate of cost / 
performance of the whole system, and can attain spreading and promotion and energy saving of 
distributed electric supply. 
[Means for Solving the Problem] 
[0012] 
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An invention of this application as what solves the above-mentioned technical problem to the 

1 st. At least one of a wind power generator, a photovoltaic power generation apparatus, and fuel 
cells. It is a distributed feed system which performs distributed electric supply to an intersection 
and load both for a direct current using a storage battery and commercial alternating current 
power, A wind power generator, a photovoltaic power generation apparatus, and a fuel cell serve 
as a source of direct current power in which each rated-apparent-power voltage was unified into 
rated voltage of a storage battery, Alternating current power from commercial alternating current 
power is supplied to an intersection and load both for a direct current until a storage battery 
reaches a full charge by the source of direct current power concerned, If direct current power 
from the storage battery concerned is supplied to an intersection and load both for a direct 
current at the time of a full charge of a storage battery and a telophase of discharge of a 
storage battery is approached, a distributed feed system supplying alternating current power 
from commercial alternating current power to an intersection and load both for a direct current 
is provided. 

[0013] 

In the 2nd, at least one of a wind power generator, a photovoltaic power generation apparatus, 
and fuel cells. It is a distributed feed system which performs distributed electric supply to an 
intersection and load both for a direct current using a storage battery and commercial 
alternating current power without going via a 2 winding electronic transformer, A wind power 
generator, a photovoltaic power generation apparatus, and a fuel cell serve as a source of direct 
current power in which each rated-apparent-power voltage was unified into rated voltage of a 
storage battery, A 2 winding electronic transformer has two bidirectional input/output terminals 
with an intersection and direct-current two ways, One bidirectional input/output terminal of the 

2 winding electronic transformer concerned is connected to an output side of a source of direct 
current power, A bidirectional input/output terminal of another side has connected between 
commercial alternating current power, and intersections and loads both for a direct current to T 
shape, Alternating current power from commercial alternating current power is supplied to an 
intersection and load both for a direct current without going via a 2 winding electronic 
transformer, until a storage battery reaches a full charge by a source of direct current power, At 
the time of a full charge of a storage battery, or interruption to service of commercial alternating 
current power, a source of direct current power and direct current power from a storage battery 
are supplied to an intersection and load both for a direct current via a 2 winding electronic 
transformer, While performing electric power supply from a fuel cell at the time of discharge 
advance of a storage battery and supplying alternating current power from commercial 
alternating current power to - midnight power feed time belt to an intersection and load both for 
a direct current at night, A distributed feed system charging a storage battery with bidirection, 
and an intersection and a conversion-into-dc function which a 2 winding electronic transformer 
has is provided. 

[0014] 

In the 3rd, at least one of a wind power generator, a photovoltaic power generation apparatus, 
and fuel cells. It is a distributed feed system which performs distributed electric supply to an 
intersection and load both for a direct current via a 3 winding electronic transformer using a 
storage battery and commercial alternating current power, A wind power generator, a 
photovoltaic power generation apparatus, and a fuel cell serve as a source of direct current 
power in which each rated-apparent-power voltage was unified into rated voltage of a storage 
battery, A 3 winding electronic transformer has three bidirectional input/output terminals with an 
intersection and direct-current two ways, A source of direct current power and a storage 
battery and commercial alternating current power, and an intersection and load both for a direct 
current are mutually insulated and connected by the 3 winding electronic transformer concerned, 
Alternating current power from commercial alternating current power is supplied to an 
intersection and load both for a direct current via a 3 winding electronic transformer until a 
storage battery reaches a full charge by a source of direct current power, At the time of a full 
charge of a storage battery, or interruption to service of commercial alternating current power, a 
source of direct current power and direct current power from a storage battery are supplied to 
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an intersection and load both for a direct current via a 3 winding electronic transformer, While 
performing electric power supply from a fuel cell at the time of discharge advance of a storage 
battery and supplying alternating current power from commercial alternating current power to - 
midnight power feed time belt to an intersection and load both for a direct current at night, A 
distributed feed system charging a storage battery with bidirection, and an intersection and a 
conversion-into-dc function which a 3 winding electronic transformer has is provided. 
[0015] 

In the 4th, at least one of a wind power generator, a photovoltaic power generation apparatus, 
and fuel cells. It is a distributed feed system which performs distributed electric supply to load 
only for exchange using a storage battery and commercial alternating current power without 
going via a bidirectional DC-DC converter and a 2 winding electronic transformer, A wind power 
generator, a photovoltaic power generation apparatus, and a fuel cell serve as a source of direct 
current power in which each rated-apparent-power voltage was unified into rated voltage of a 
storage battery, A 2 winding electronic transformer has two bidirectional input/output terminals 
with an intersection and direct-current two ways, And it has the strange recovery solid state 
switch provided in a high frequency transformer side, its storage battery side, and a load side, 
One bidirectional input/output terminal of the 2 winding electronic transformer concerned is 
connected to an output side of a source of direct current power, A bidirectional input/output 
terminal of another side has connected between commercial alternating current power and loads 
only for exchange to T shape, Alternating current power from commercial alternating current 
power is supplied to load only for exchange without going via a bidirectional DC-DC converter 
and a 2 winding electronic transformer, until a storage battery reaches a full charge by a source 
of direct current power, After changing a source of direct current power, and direct current 
power from a storage battery into a single-phase-full-waves rectification waveform by the half 
cycle sine wave abnormal conditions of a bidirectional DC-DC converter at the time of a full 
charge of a storage battery, or interruption to service of commercial alternating current power, A 
high-frequency-modulation phase of two pieces or two pairs of one-way solid state switches 
which constitutes a strange recovery solid state switch provided in the storage battery side of a 
high frequency transformer of a 2 winding electronic transformer is reversed by turns for every 
half cycle of commercial frequency, Get over by a strange recovery solid state switch provided 
in a load side of a high frequency transformer of a 2 winding electronic transformer, take out a 
sinusoidal wave alternative current output, and load only for exchange is supplied, While 
performing electric power supply from a fuel cell at the time of discharge advance of a storage 
battery and supplying alternating current power from commercial alternating current power to - 
midnight power feed time belt to load only for exchange at night, Use together bidirection which 
a 2 winding electronic transformer has, an intersection and a conversion-into-dc function, and 
rate rectifying operation of pressure-up type high tensile at the time of charge of a bidirectional 
DC-DC converter, and a storage battery is charged, When a storage battery is close to a full 
charge and commercial alternating current power is not interruption to service in the time of a 
light load, a distributed feed system changing direct current power into exchange, carrying out 
phase simulation to the commercial-alternating-current-power side automatically, and carrying 
out a head-tide style with the energy bidirectional transmission characteristic of a 2 winding 
electronic transformer is provided. 
[0016] 

In the 5th, at least one of a wind power generator, a photovoltaic power generation apparatus, 
and fuel cells. It is a distributed feed system which performs distributed electric supply to load 
only for exchange via a bidirectional DC-DC converter and a 3 winding electronic transformer 
using a storage battery and commercial alternating current power, A wind power generator, a 
photovoltaic power generation apparatus, and a fuel cell serve as a source of direct current 
power in which each rated-apparent-power voltage was unified into rated voltage of a storage 
battery, A 3 winding electronic transformer has three bidirectional input/output terminals with an 
intersection and direct-current two ways, And it has the strange recovery solid state switch 
provided in its high frequency transformer and commercial-alternating-current-power side, the 
storage battery side, and a load side, A source of direct current power and a storage battery and 
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commercial alternating current power, and load only for exchange are mutually insulated and 
connected by the 3 winding electronic transformer concerned, Alternating current power from 
commercial alternating current power is supplied to load only for exchange via a 3 winding 
electronic transformer until a storage battery reaches a full charge by a source of direct current 
power, After changing a source of direct current power, and direct current power from a storage 
battery into a single-phase-full-waves rectification waveform by the half cycle sine wave 
abnormal conditions of a bidirectional DC-DC converter at the time of a full charge of a storage 
battery, or interruption to service of commercial alternating current power, A high-frequency- 
modulation phase of two pieces or two pairs of one-way solid state switches which constitutes a 
strange recovery solid state switch provided in the storage battery side of a high frequency 
transformer of a 3 winding electronic transformer is reversed by turns for every half cycle of 
commercial frequency, Get over by a strange recovery solid state switch provided in a load side 
of a high frequency transformer of a 3 winding electronic transformer, take out a sinusoidal wave 
alternative current output, and load only for exchange is supplied, While performing electric 
power supply from a fuel cell at the time of discharge advance of a storage battery and supplying 
alternating current power from commercial alternating current power to - midnight power feed 
time belt to load only for exchange at night, Use together bidirection which a 3 winding electronic 
transformer has, an intersection and a conversion-into-dc function, and rate rectifying operation 
of pressure-up type high tensile at the time of charge of a bidirectional DC-DC converter, and a 
storage battery is charged, When a storage battery is close to a full charge and commercial 
alternating current power is not interruption to service in the time of a light load, a distributed 
feed system changing direct current power into exchange using the energy bidirectional 
transmission characteristic of a 3 winding electronic transformer, carrying out phase simulation 
to the commercial-alternating-current-power side automatically, and carrying out a head-tide 
style is provided. 
[0017] 

The 6th is provided with a distributed feed system, wherein storage of compressed water matter 
for the above-mentioned fuel cells is possible. 
[Effect of the Invention] 
[0018] 

According to the invention of this application as above-mentioned, as illustrated, for example to 
drawing 3 , when supplying exchange and a dc source to load directly, the part and efficiency 
which efficiency eta 1 of an inverter is removed compared with the conventional example of 
drawing 1 will be improved. Although it is possible to insert the device which served both as an 
insulation and transformation between commercial alternating current power and the apparatus 
for distributed power generation and it necessary to take the efficiency of eta^ into 
consideration anew in this case from the reasons of security actually, Since it is just over or 
below 90%, efficiency eta^ of the electronic transformer of the same capacity is 94 to 95% and 
efficiency eta 1 of DC-AC inverter of several kilowatts or less also including an insulating 
function becomes eta^eta,', the system by the invention of this application is excellent. 
[Best Mode of Carrying Out the Invention] 
[0019] 

[A first embodiment] 

Drawing 4 shows one embodiment of an invention of this application. 
[0020] 

In the embodiment shown in this drawing 4 , first The wind power generator WTG (Wind Turbine 
Generator), It uses combining three, photovoltaic power generation apparatus PV (Photo Voltaic) 
and the fuel cell FC (Fuel Cell), and rated-apparent-power voltage serves as a source of direct 
current power unified into the rated voltage of the storage battery B (Battery), respectively. And 
the alternating current power from the commercial alternating current power Utility is supplied to 
an intersection and load Lac/dc both for a direct current until the storage battery B reaches a 
full charge by the sources WTG, PV, and FC of these direct current power, If the storage battery 
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B reaches a full charge, the direct current power from the storage battery B concerned will be 
supplied to an intersection and load Lac/dc both for a direct current, If discharge of the storage 
battery B progresses and the telophase of discharge is approached, it will be constituted so that 
the alternating current power from the commercial alternating current power Utility may be 
supplied to an intersection and load Lac/dc both for a direct current, and the change of the 
direct-current electric supply / exchange electric supply will be controlled by a control circuit 
(not shown). 
[0021] 

Charge of the storage battery B is usually performed by the wind power generator WTG and 
photovoltaic power generation apparatus PV, If it is daytime when those generating electric 
power is not enough, it will be performed by the fuel cell FC, and if it is a time zone when an 
electricity bill becomes cheap from - midnight, i.e., daytime, at night, it will be performed by - 
midnight power via battery-charger CHG1 at night. 
[0022] 

If the storage battery B reaches a full charge, the switch SW opens with the directions from a 
control circuit, and the exchange relay RL will be restored, and it will switch to DC power supply, 
and will continue at an intersection and load Lac/dc both for a direct current, and direct current 
power will be supplied. 
[0023] 

If the telophase of discharge of the storage battery B is approached, the switch SW will close 
with directions of a control circuit, and it returns to the exchange electric supply by the 
commercial alternating current power Utility. 
[0024] 

[A second embodiment] 

Drawing 5 shows one another embodiment of an invention of this application. 
[0025] 

In the embodiment shown in this drawin g 5, provide bidirectional DC-DC converter Conv and the 
2 winding electronic transformer 2, and the 2 winding electronic transformer 2, It comprises 
strange recovery solid state switch SW3 which operates at the high frequency transformer HFT 
with consistency and the insulating function of the storage battery side voltage and load side 
voltage, and 1 0-50 kHz connected to the storage battery side winding and load side winding, 
SW2, and the filter F2 further connected to the load side. 
[0026] 

This 2 winding electronic transformer 2 has the two bidirectional input/output terminals 2a and 
2b with an intersection and direct-current two ways, One bidirectional input/output terminal 2a 
was connected to the output side of the source of direct current power, and bidirectional 
input/output terminal 2b of another side has connected between the commercial alternating 
current power Utility, and intersections and load Lac/dc both for a direct current to T shape. 
[0027] 

In this circuitry, the alternating current power from the commercial alternating current power 
Utility is supplied to an intersection and load Lac/dc both for a direct current without going via 
the 2 winding electronic transformer 2, until the storage battery B reaches a full charge by the 
sources WTG, PV, and FC of direct current power, At the time of the full charge of the storage 
battery B, or interruption to service of the commercial alternating current power Utility, the 
sources WTG, PV, and FC of direct current power and the direct current power from the storage 
battery B are supplied to an intersection and load Lac/dc both for a direct current via the 2 
winding electronic transformer 2, While performing electric power supply from the fuel cell FC at 
the time of discharge advance of the storage battery B and supplying the alternating current 
power from the commercial alternating current power Utility to - midnight power feed time belt 
to an intersection and load Lac/dc both for a direct current at night, The storage battery B is 
charged with the bidirection, and the intersection and the conversion-into-dc function which the 
2 winding electronic transformer 2 has. 
[0028] 

And change of the battery voltage accompanying ** and discharge adjusts the voltage variation 
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of the storage battery B with the voltage adjustment function of bidirectional DC-DC converter 
Conv regardless of the time of - discharge at the time of charge, and can supply now the voltage 
stable in an intersection and load Lac/dc both for a direct current. 
[0029] 

Since energy transmission of right and reverse both directions by bidirection, and an intersection 
and a conversion-into-dc function is possible for the 2 winding electronic transformer 2, it can 
be interlocked with bidirectional DC-DC converter Conv, and can play the role of the battery 
charger (CHG in drawing 1 ) of - midnight power at night. 
[0030] 

[A third embodiment] 

Drawing 6 shows one another embodiment of an invention of this application. 
[0031] 

In the embodiment shown in this drawing 6 , in order to adjust the insulation between the 
commercial alternating current power Utility, and an intersection and load Lac/dc both for a 
direct current, and change of power supply voltage, The 3 winding electronic transformer 3 which 
has the three bidirectional input/output terminals 3a, 3b, and 3c with an intersection and direct- 
current two ways is provided, and it has composition which insulated the sources WTG, PV, and 
FC of direct current power and the storage battery B and the commercial alternating current 
power Utility, and an intersection and load Lac/dc both for a direct current mutually, and was 
connected. The high frequency transformer HFT in which the 3 winding electronic transformer 3 
has consistency and the insulating function of the storage battery side voltage and load side 
voltage, It comprises strange recovery solid state switch SW1 which operates at 10-50 kHz 
connected to the commercial-alternating-current-power side winding, storage battery side 
winding, and load side winding, SW3, SW2, and filter F1 further connected to the commercial- 
alternating-current-power side and the load side and F2. 
[0032] 

In this circuitry, the alternating current power from the commercial alternating current power 
Utility is supplied to an intersection and load Lac/dc both for a direct current via the 3 winding 
electronic transformer 3 until the storage battery B reaches a full charge by the sources WTG, 
PV, and FC of direct current power, At the time of the full charge of the storage battery B, or 
interruption to service of the commercial alternating current power Utility, the sources WTG, PV, 
and FC of direct current power and the direct current power from the storage battery B are 
supplied to an intersection and load Lac/dc both for a direct current via the 3 winding electronic 
transformer 3, While performing electric power supply from the fuel cell FC at the time of 
discharge advance of the storage battery B and supplying the alternating current power from the 
commercial alternating current power Utility to - midnight power feed time belt to an 
intersection and load Lac/dc both for a direct current at night, The bidirection, and the 
intersection and the conversion-into-dc function which the 3 winding electronic transformer 3 
has perform charge B of a storage battery. 
[0033] 

To the voltage variation of the commercial alternating current power Utility, voltage adjustment 
is possible here by Pulse-Density-Modulation (PWM) control or pulse-phase-modulation (ppm) 
control of strange recovery solid state switch SW1 and SW2, The load voltage stable to change 
of the commercial alternating current power Utility and the sources WTG, PV, and FC of direct 
current power can be supplied, and charge according to - midnight power through strange 
recovery solid state switch SW1 and SW3 at night is also simultaneously possible. 
[0034] 

It is circuitry which changes alternating current power or direct current power by contact CT1 of 
the exchange relay RL, CT2, and CT3, and supplies electric power to an intersection and load 
Lac/dc both for a direct current in the above drawing 5 and the embodiment of drawing 6 , It 
consumes by a load side, without carrying out the head-tide style (system cooperation) of the 
energy of the wind power generator WTG, photovoltaic power generation apparatus PV, and the 
fuel cell FC to the commercial-alternating-current-power side via the storage battery B. 
[0035] 
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[A fourth embodiment] 

Drawing 7 and drawing 8 show one another embodiment of an invention of this application 
respectively. According to the embodiment shown in these drawing 7 and drawing 8 , it is a thing 
in which a head-tide style is possible by linking the storage battery B and bidirectional DC-DC 
converter Conv directly. Although the head-tide style is accepted about wind power generation 
and photovoltaics although it does not approve, and it is unknown now about the head-tide style 
at the time of fuel cell power generation to carry out the head-tide style of the - midnight power 
in a domestic electricity-sales-to-utilities contract at night, if it sees from a pure engineering 
perspective, all head-tide styles will become possible. 
[0036] 

In this embodiment, first, until the storage battery B reaches a full charge by the sources WTG, 
PV, and FC of direct current power, The alternating current power from the commercial 
alternating current power Utility is supplied to the load Lac only for exchange via the 3 winding 
electronic transformer 5 by drawing 8 at drawing 7 without going via bidirectional DC-DC 
Comber Conv and the 2 winding electronic transformer 4. At the time of the full charge of the 
storage battery B, or interruption to service of the commercial alternating current power Utility. 
After changing the sources WTG, PV, and FC of direct current power, and the direct current 
power from the storage battery B into a single-phase-full-waves rectification waveform by the 
half cycle sine wave abnormal conditions of bidirectional DC-DC converter Conv, The high- 
frequency-modulation phase of two pieces or two pairs (a total of four pieces) of one-way solid 
state switches (not shown) which constitutes strange recovery solid state switch SW3 
connected to the storage battery side of the high frequency transformer HFT of 2 winding 
electronic transformer 4 ( draw ing 7) and the 3 winding electronic transformer 5 ( drawing 8 ). It 
reverses by turns for every half cycle of commercial frequency, it gets over by strange recovery 
solid state switch SW2 connected to the load side of the high frequency transformer HFT, a 
sinusoidal wave alternative current output is taken out, and the load Lac only for exchange is 
supplied. At the time of discharge advance of the storage battery B, electric power supply is 
performed from the fuel cell FC. On - midnight power feed time belt, while supplying the 
alternating current power from the commercial alternating current power Utility to the load Lac 
only for exchange, at night, The bidirection which 2 winding electronic transformer 4 ( drawing 7 ) 
and the 3 winding electronic transformer 5 ( drawing 8 ) have, an intersection and a conversion- 
into-dc function, and the rate rectifying operation of pressure-up type high tensile at the time of 
charge of bidirectional DC-DC converter Conv are used together, and the storage battery B is 
charged. When the storage battery B is close to a full charge and the commercial alternating 
current power Utility is not interruption to service in the time of a light load, It changes into 
exchange using the bidirectional transmission characteristic of the energy which 2 winding 
electronic transformer 4 ( drawing 7 ) and the 3 winding electronic transformer 5 ( drawing 8 ) have, 
and phase simulation of the direct current power is carried out automatically, and a head-tide 
style is carried out to the commercial-alternating-current-power side. 
[0037] 

Here, the drive system of bidirectional DC-DC converter Conv in the embodiment of drawing 7 is 
more concretely explained using drawing 9 and drawing 1 0. Drawing 9 shows the example of 
inverter operation in the case of carrying out the head-tide style of drawing 10 from the storage 
battery B to an intersection and load Lac/dc both for a direct current, or the commercial 
alternating current power Utility at night at the time of charge of - midnight power etc. 
[0038] 

In both figures, the switch S7 and S8 which constitute bidirectional DC-DC converter Conv 
(refer to drawing 7 ), and the diode D7 and D8 have taken unification with the circuit element sign 
in below-mentioned drawing 1 1 - drawing 1 4 . Other signs are the same as that of drawing 4 - 
drawing 8 . Actually, as illustrated to below-mentioned drawing 1 3 , two pairs (a total of four 
pieces) of one-way solid state switches (not shown) can constitute strange recovery solid state 
switch SW3 (refer to drawing 7 ) by the side of the storage battery in the 2 winding electronic 
transformer 4 from the case of the two one-way solid state switches S5, S6, or a bridge. 
Strange recovery solid state switch SW2 (refer to drawing 7 ) of a load side can consist of the 
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two switches S3 and S4, as illustrated to drawing 1 3 , 
[0039] 

In the case where strange recovery solid state switch SW3 by the side of a storage battery is 
constituted by the two one-way solid state switches S5 and S6, The one-way solid state switch 
S5 and S6 (refer to drawing 13 ) by changing the driving phase of a modulated wave for every half 
cycle of commercial frequency, When the switch S3 by the side of a load side and commercial 
alternating current power and S4 (refer to drawing 13 ) are sinusoidal wave alternative currents, 
the dc output voltage 6 of 2 phase half wave occurs to the both ends of the capacitor C6 of 
bidirectional DC-DC converter Conv (refer to drawing 9 and drawing 1 3 ). And the switch S8 in 
drawing 9 is driven by the usual IC (PFC-IC) only for pressure-up type power factor 
improvement, the switch S7 is stopped by one side, and the storage battery B is charged with 
the energy stored in the choke coil CH through the diode D7. Because of pressure-up operation, 
voltage higher than the output peak magnitude of the 2 winding electronic transformer 4 occurs, 
and sufficient charge is possible for the charge voltages of the storage battery B. 
[0040] 

On the other hand, in the case of the inverter operation which generates a sinusoidal wave 
alternative current from the storage battery B, As shown in drawing 10 , the switch S7 is driven 
with the PWM signal by which sinusoidal abnormal conditions were carried out, and 2 phase half 
wave or the single-phase-full-waves rectification output 6 is generated in the filter output side 
which comprised the choke coil CH and the capacitor C6. Although high frequency modulation 
(10k-50kHz) of this output is carried out by the one-way solid state switch S5 of strange 
recovery solid state switch SW3, and S6 (refer to drawing 7 and drawing 1 3 ), The driving phase 
of a modulated pulse is reversed for every half cycle of commercial frequency by one-way solid 
state switch S5 and S6 (refer to drawing 7 and drawing 13 ) side so that it may become a sine 
wave by the switch [ of strange recovery solid state switch SW2 ] S3, and S4 (refer to drawing 7 
and drawing 1 3 ) side at this time. Thus, a sinusoidal wave alternative current output can be 
taken out to the output side [ of the 2 winding electronic transformer 4 ], i.e., load side, and 
commercial-alternating-current-power side. 
[0041] 

In the turn ratio which insulates thoroughly the commercial alternating current power Utility, the 
load Lac only for exchange, and a storage battery B system using the 3 winding electronic 
transformer 5 of drawing 8 , and is completely adjusted also to each pressure value by the same 
technique, The envelope modulation operation in sinusoidal commercial alternating current 
frequency of the high frequency transformer HFT becomes possible altogether, and all loads 
become usable in the conventional load Lac only for exchange. 
[0042] 

Although an above embodiment is a thing at the time of combining all three, the wind power 
generator WTG, photovoltaic power generation apparatus PV, and the fuel cell FC, Even when 
only one of them is used, and even when arbitrary two are combined, to say nothing of the 
invention of this application being applicable, the similarly outstanding distributed feed system 
can be realized. 
[Example 1] 
[0043] 

Drawin g 1 1 shows one more concrete example of the embodiment of drawing 5. Since the 
numerals currently used are in agreement with the numerals in drawing 5 , only the numerals 
added here are explained. 
[0044] 

First, TM is a timer for - midnight power charge in an intersection, direct-current electric supply, 
and the night, and is controlled by control circuit CONT-2. CONT-1 is a control circuit of the 
windmill power plant WTG, and when the windmill power plant WTG is exchange, in a ready sink 
and a direct current, it becomes a usually publicly known control circuit which performs voltage 
adjustment as it is like the dynamo for cars. S3 and S4 are bidirectional solid state switches, and 
perform switching an intersection and both for a direct current by making two one-way solid 
state switches into back matching (Back to Back Connection) as the enlarged drawing in a 
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figure. S5-S8 are one-way solid state switches, and a capacitor and CH are choke coils a diode 
with built-in or outside in D5-D8, and C1-C6. N2-N4 are winding of the high frequency 
transformer HFT. 
[0045] 

In the example of this drawing 1 1 , at the time of the exchange electric supply from the 
commercial alternating current power Utility, the one-way solid state switch S5, S6, and S7 are 
stopped, and direct current voltage occurs to the both ends of the capacitor C6 through the 
bidirectional solid state switch S3, S4, the high frequency transformer HFT and the diode D5, 
and D6. Voltage adjustment of this direct current voltage is carried out by the one-way solid 
state switch S8 and the diode D7, and charge of the storage battery B is attained and supplies 
alternating current power to an intersection and load Lac/dc both for a direct current 
simultaneously with it. The charge from the commercial alternating current power Utility does 
not mainly interfere the wind power generation which does not ask photovoltaics in the daytime 
or time zone as ** or zero. At the time of interruption to service of the commercial alternating 
current power Utility, it changes to the direct-current electric supply from the sources WTG, PV, 
and FC of direct current power, and the storage battery B promptly by restoration of the 
exchange relay RL, electric power is supplied to direct current power by the load side through 
the 2 winding electronic transformer 2, and an intersection and load Lac/dc both for a direct 
current maintain operation. At this time, only the one-way solid state switch S8 stops operation, 
and controls that is, adjusts [ pressure-lowering ] direct current voltage for the one-way solid 
state switch S7 and the diode D8. It can also discharge by operating the fuel cell FC with 
discharge of the storage battery B. 
[0046] 

The above explanation is when the interruption time of the commercial alternating current power 
Utility is long, but. When there is no interruption to service and the storage battery B reaches a 
full charge, distributed electric supply by natural power sources and a fuel cell can be realized by 
making the switch SW off by timer TM, and changing to direct-current electric supply by 
instructions of control circuit CONT-2. 
[Example 2] 
[0047] 

Drawing 12 shows one more concrete example of the embodiment of drawing 6 . It is as having 
mentioned above to insulate each power supply and load by using an electronic transformer as 3 
winding in the example of this drawing 1 2 , and to stabilize change of the commercial alternating 
current power Utility by PWM or ppm control further. The outline of operation of the 3 winding 
electronic transformer 3 in this case is as follows. 
[0048] 

Drawing 15 (a), (b), and (c) is a wave form chart for explaining the operation outline of the 3 
winding electronic transformer 3 respectively. After, as for a left-hand side waveform, input 
commercial alternating current voltage passes along filter F1 in drawing 1 5 (a), the ac input side 
edge child voltage of the three winding transformer 3 is shown. As the half bridge circuit where 
this input waveform consists of C1, C2, S1, and S2 showed to the center section of drawing 1 5 
(a), high frequency ring modulation is carried out, and it is added to the primary winding N1 of the 
high frequency transformer HFT. Now, when the number of turns of the secondary winding N2 is 
the same as that of the primary winding N1, voltage twice the voltage of generating in the 
secondary winding N2 with the half bridge (operation as [ In this case ] a voltage doubler circuit) 
constituted by S3, S4, C3, and C4 gets over. S1, S3, S2, and S4 shall drive the driving timing of 
the switch in this case to the same timing, namely, — the sinusoidal wave alternative current 
waveform which is the HARASHIN item is reproduced as it is by high frequency strange recovery 
art at the recovery side — high frequency modulation — a transformer — small size — a weight 
saving is carried out and efficiency also improves compared with a commercial transformer. At 
this time, it cannot be overemphasized that the diode D5 and D6 rectify the winding N3 and the 
high-frequency ac generated in N4, and charge of the storage battery B can be performed by 
bidirectional DC-DC converter Conv. 
[0049] 
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Next, at the time of interruption to service of the commercial alternating current power Utility, or 
the full charge of the storage battery B, although the rectangular wave signal of high frequency 
occurs by the inverter circuit of a push pull, by the winding N3 of the high frequency transformer 
HFT, N4, and the solid state switch S5 and S6, By a voltage doubler circuit, the rectangular wave 
voltage generated in the winding N2 by S3 and S4 at this time serves as a direct current with a 
twice as many pressure value as this, and supplies direct current power to an intersection and 
load Lac/ dc both for a direct current. That is, the electronic transformer which operates by high 
frequency strange recovery can change voltage regardless of an intersection and a direct 
current. 
[0050] 

Drawing 1 5 (b) illustrates the voltage of the high frequency transformer HFT in case a dc input is 
added to the winding N3 and N4 in the center section. Drawing 1 5 (c) shows an example in the 
case of performing publicly known PWM control on S3 by the side of a secondary winding, and S4 
switch, and adjusting the voltage of a load side to them. Although the case of the exchange 
strange recovery was illustrated, it cannot be overemphasized that it is completely similarly 
controllable in a dc input. 
[0051] 

By creating the pressure fuel Fuel for the fuel cells FC (mainly hydrogen) with the compressor 
COMP at the time of a light load, and storing it as a part of load, If it uses for the object for 
home generations of electricity, and electric motors, it will be useful also for the environmental 
improvement with which the reduction of a battery rating, equalization of a load change, and a 
clean engineHzed time were equipped. 
[Example 3] 
[0052] 

Drawing 1 3 and drawing 14 show drawing 7 and one more concrete example of the embodiment 
of drawing 8 respectively, Lose restrictions of the intersection and load Lac/dc both for a direct 
current in drawing 1 1 and drawing 1 2 , and compatibility with the existing facility only for 
exchange is thought as important, A head-tide style is also simultaneously made possible 
through an electronic transformer at the commercial-alternating-current-power Utility side from 
a dc source, Drawing 1 3 is a thing at the time of connecting with the commercial alternating 
current power Utility and the load Lac only for exchange via the 2 winding electronic transformer 
4 only by the side of the storage battery B, Drawing 14 is a thing at the time of insulating the 
sources WTG, PV, and FC of direct current power, and the commercial alternating current power 
Utility and the load Lac only for exchange mutually, and connecting via the 3 winding electronic 
transformer 5. [ the storage battery B, and ] 
[0053] 

The big point of difference in comparison with drawing 1 1 and drawing 12 has the one-way solid 
state switch S5 and S6 in the point that all are operating at the time of ** and discharge. In [ as 
shown in drawing 9 and drawing 1 0 ] bidirectional DC-DC converter Conv, Battery voltage, 2 
phase half wave, or the single-phase-full-waves rectification output 6 is changed into right and 
reverse both directions, exchange abnormal conditions or recovery conversion is performed in 
the one-way solid state switch S5 and S6, and it is made to always operate only by exchange 
modulation components within 2 winding electronic transformer 4 and the 3 winding electronic 
transformer 5. By this, an ac output can always be taken out regardless of exchange electric 
supply / direct-current electric supply to the load side only for exchange. 
[0054] 

In order to realize this operation, as illustrated, for example to drawing 1 6 (a) and (b), the drive 
pulse phase of the switches S1-S6 of the 3 winding electronic transformer 5 The period of the 
positive half cycle of the commercial alternating current power Utility, and a negative half cycle, 
While v 1 and the v 2 always operate with an AC-sine-waves form and direct-current input and 
output of single phase full waves or a two-layer half wave always occur for v 3 terminal of a 
direct-current circuit by reversing by turns, The change of the magnetic flux of the 3 winding 
electronic transformer 5 can make the exchange modulation operation always illustrated to 
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above-mentioned drawing 1 5 (a) perform. 
[0055] 

In the case of the two-winding transformer 4 of drawing 13 , in the example of drawing 16 , when 
there is no N1, it corresponds, and it cannot be overemphasized that other operations are 
completely the same. 
[0056] 

Anyway, the point in which the bidirectional transmission of power energy is possible from a 
direct current to several 100 Hertz exchange is a greatly different point from a commercial 
source voltage machine among 2 sets, the 2 winding electronic transformer 4 and the 3 winding 
electronic transformer 5, or 3 sets of input/output terminals, This has been the basic feature of 
the system configuration of the invention in this application. 
[0057] 

Unless another feature has interruption to service of the commercial alternating current power 
Utility, it becomes possible to perform a head-tide style from the storage battery side to the 
commercial-alternating-current-power side through 2 winding electronic transformer 4 and the 3 
winding electronic transformer 5. It cannot be overemphasized that the oscillator for inverter 
operation at the time of interruption to service is built in in this case. 
[0058] 

Of course, the invention of this application is not limited to the above embodiment and example, 
and various modes are possible for it about details. 
[Industrial applicability] 
[0059] 

The large natural-power-sources system electric power of a change factor and stable electric 
power, such as midnight power and a fuel cell, are combined by the invention of this application 
as explained in detail above, The new distributed feed system which can supply stable electric 
power to load via the electronic transformer used in common with the usage rate near about 
1 00%, can raise the rate of cost / performance of the whole system, and can attain spreading 
and promotion and energy saving of distributed electric supply is provided. 
[Brief Description of the Drawings] 
[0060] 

[Drawing 1] It is the figure which classified the propriety of the conformity of the intersection and 
direct-current electric supply of the conventional electrical household appliances and electrical 
equipment in the case of using an intersection and a direct-current energy source for a 
distributed feed system in a low-pressure power distribution system. 

[Drawing 2] lt is a figure showing the conventional example of the photovoltaics in the case of 
supplying an intersection and a direct-current energy source to load directly in a low-pressure 
power distribution system, and wind power generation. 

[Drawing 3] lt is a figure for explaining an example at the time of connecting an electric supply 
system, and an intersection and the load both for a direct current according to the invention of 
this application. 

[Drawing 4] It is a figure showing one embodiment of an invention of this application. 
[Drawing 5] It is a figure showing one another embodiment of an invention of this application. 
[Drawing 6] It is a figure showing one another embodiment of an invention of this application. 
[Drawing 7] lt is a figure showing one another embodiment of an invention of this application. 
[Drawing 8] It is a figure showing one another embodiment of an invention of this application. 
[Drawing 9] It is a figure for explaining operation of the bidirectional DC-DC converter in the 
embodiment of drawing 7 . 

[Drawing 10] It is a figure for explaining operation of the bidirectional DC-DC converter in the 
embodiment of drawing 7 . 

[Drawing 11] It is a figure showing one example of an invention of this application. 
[Drawing 12] It is a figure showing one another example of an invention of this application. 
[Drawing 13] It is a figure showing one another example of an invention of this application. 
[Drawing 14] It is a figure showing one another example of an invention of this application. 
[Drawing 1 5] It is a figure for explaining the operation outline of a 3 winding electronic 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_eije?atw_u=http%3A%2F 0 /o2Fwww4.i... 2008/10/20 



JP,2004-080987,A [DETAILED DESCRIPTION] 



13/14 K-i? 



transformer. 

[Drawing 16] It is a figure for explaining the conversion-into-dc principle of operation of a 3 
winding electronic transformer. 
[Description of Notations] 
[0061] 

A Lac/dc intersection and the load both for a direct current 

Lac Load only for exchange 

Utility commercial alternating current power 

WTG Windmill power plant 

PV Photovoltaic power generation apparatus 

FC Fuel cell 

B Storage battery 

Conv Bidirectional DC-DC converter 
S7 and S8 One-way solid state switch 
D7 and D8 Diode 
C5 and C6 Capacitor 
CH Choke coil 

1 Battery charger CHG 

2 2 winding electronic transformer 

2a and 2b Bidirectional input/output terminal 
HFT High frequency transformer 
N2-N4 Winding 
F2 Filter 

SW2 and SW3 Strange recovery solid state switch 
S3 and S4 Bidirectional solid state switch 
S5 and S6 One-way solid state switch 
D5 and D6 Diode 
C3 and C4 Capacitor 

3 3 winding electronic transformer 

3a, 3b, and 3c Bidirectional input/output terminal 
HFT High frequency transformer 
N1-N4 Winding 
F1 and F2 Filter 

SW1-SW3 Strange recovery solid state switch 
S1 - S4 Bidirectional solid state switch 
S5 and S6 One-way solid state switch 
D5 and D6 Diode 
C1-C4 Capacitor 

4 2 winding electronic transformer 

4a and 4b Bidirectional input/output terminal 
HFT High frequency transformer 
N2-N4 Winding 
F2 Filter 

SW2 and SW3 Strange recovery solid state switch 
S3 and S4 Bidirectional solid state switch 
S5 and S6 One-way solid state switch 
D5 and D6 Diode 
C3 and C4 Capacitor 

5 3 winding electronic transformer 

5a, 5b, and 5c Bidirectional input/output terminal 
HFT High frequency transformer 
N1-N4 Winding 
F1 and F2 Filter 

SW1 -SW3 Strange recovery solid state switch 
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SI - S4 Bidirectional solid state switch 
S5 and S6 One-way solid state switch 
D5 and D6 Diode 
C1-C4 Capacitor 

6 Dc output voltage of single phase full waves or 2 phase half wave 

D1-D4 Diode 

SW Switch 

RL Exchange relay 

CT1, CT2, and CT3 Exchange relay contact 
TM Timer 

CONT-1 Wind-power-generation control device 

CONT-2 Distributed power supply controller 

T Tag block 

COMP Compressor 

Fuel Fuel for fuel cells 

AC Exchange 

DC Direct current 

I c charging current 

I INV inverter current 

IB Storage battery current 

EB Battery voltage 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 
[0060] 

[Drawing 1] It is the figure which classified the propriety of the conformity of the intersection and 
direct-current electric supply of the conventional electrical household appliances and electrical 
equipment in the case of using an intersection and a direct-current energy source for a 
distributed feed system in a low-pressure power distribution system. 

[Drawing 2] It is a figure showing the conventional example of the photovoltaics in the case of 
supplying an intersection and a direct-current energy source to load directly in a low-pressure 
power distribution system, and wind power generation. 

[Drawing 3] It is a figure for explaining an example at the time of connecting an electric supply 
system, and an intersection and the load both for a direct current according to the invention of 
this application. 

[Drawing 4] It is a figure showing one embodiment of an invention of this application. 
[Drawing 5] It is a figure showing one another embodiment of an invention of this application. 
[Drawing 6] It is a figure showing one another embodiment of an invention of this application. 
[Drawing 7] It is a figure showing one another embodiment of an invention of this application. 
[Drawing 8] It is a figure showing one another embodiment of an invention of this application. 
[Drawing 9] lt is a figure for explaining operation of the bidirectional DC-DC converter in the 
embodiment of drawing 7 . 

[Drawing 10] It is a figure for explaining operation of the bidirectional DC-DC converter in the 
embodiment of drawing 7 . 

[Drawing 1 1 ] lt is a figure showing one example of an invention of this application. 
[Drawing 1 2] lt is a figure showing one another example of an invention of this application. 
[Drawing 13] It is a figure showing one another example of an invention of this application. 
[Drawing 14] It is a figure showing one another example of an invention of this application. 
[Drawing 15] It is a figure for explaining the operation outline of a 3 winding electronic 
transformer. 

[Drawing 1 6] It is a figure for explaining the conversion-into-dc principle of operation of a 3 
winding electronic transformer. 
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0 7 & J; 0? 0 8 (4 , # * , roWRwiS^wSfetgijro-JllSjgMSSr^LfctwtyfcS 
. r. ft & 0 7 fc- J: 0 8 \c * L fc * * M m T? 14 > SmftBir^^-ftDC-DCa^-* 
Conv«rE*Sr-f*i t 5 iS»il!«EiS BriB^fb© t ftoTV>3 0 aft, Bl*l©^«;i?^cD* 

t? 14 * ihi • s«i*«isj*5: i » m m £ r ^ & v> # , mtimm • ;t b§ * i§ * ic 

oV>TI4$M/5*fgfcfc;HT:}oi?, M * ft f§ « B# © $ M ic o l> T t4 ^ K ~? fc 5 ?JS , « 
[ 0 0 3 6 ] 

ffltfi^Ttt, if, StltB«SIA|WTG, PV, FC(Cj;i9Ti3tm 
In » 1" 5 * TM± , iSffl5jat**Utilitya»fe©S!«**S:, 07 tSS*l6lDC-DC3 
J"<-Conv*S i tfn^ijftS-? £J£& 4 Sriftft LftlK\ H 8 TilHtlt^ *S»5 £g 
# L ac-^mm-f % o #«ft B © « ^ « B# % b < i4 |S ffl £ jft «jRUti lit 
y©flt*l*|Cf±, |«|A*WT G, PV, F C J; tJ« » * ft B tf> 6 © tt ffi « & 3? * ft 
DC-DC^^/^-^ Conv© # tO/V£S«Sia t)**B^jftKilES^fC$lftUfcft 
, -M«Mffi^4 (0 7) ■HlSt^|Jii5 (18) © SlI«J£g§H F T ©^ 
i»(iK:»tt*ilfc«(t«*iflc^'f yf-SW3ti)Jit5 2fl*tH:2» ( «■ 4 fl ) © 
]Jl #1*1 ¥ * # * >f 5/ ^ ( H ^ L T V" 1 ?i V 1 ) ©HKttsEflttffiSriSfflWjft*©*^^ {S'^fe 
fc&EfcfflteL, «iS^E^HFT©«Sllll;Sf ^tifc^Sl^i^^^ j-f SW2 

mm n & \ctt. mnmrnv c h nxmiits&ft 5 . «ia • whwwich:, Fgn 

2SE«E««Utilityj6»e>©SjE«*SrSJ«^fflAfflf Lac^Pi^-t-S t fc % (' , 

ffS4 (07) -=#iS*^*£E«5 (08) CO Wftttft J; • g%£ 

SifeB ©*a:Sr^f 5 o Sfcic, eft ?t b# M ft b isgt^micifi < J_ojSffi XisfcSSiutii 

ity^ff «r^,evN i # (4, mmmx z -mmm? gz&m a mi) • =«*«^-S£eis 5 
(08) ©wt5^^~©;K#ftte£#tt£^T£i5fncgp$&L > ^^^•mmmm^ 

[ 0 0 3 7 ] 

::f, l7©Itfitfclt5I^^IDC-DC3y^-^ Conv ©IE ft ^fiU' o I/-. T 
aiOttfllBi^S - BMfflftlt Lac/dcS fc (4 ffi ffl £ jffi « ffi Ut i 1 i t y- » Jf ft $ * 
[ 0 0 3 8 ] 

P? 0 t? [4 , S^lRlDC-DCny/^^ Conv (B7#l) **fifc-t5^>f's'^S7 I S 
8i^^-FD7, D 8 (4 , flroll 1-0 1 4tfcMt5@!Sif!E^i©l-^S 
ot^5. ^£© ffi©fE#f4 04-08 tm- T*fc5„ ZH&ldm^aSEEIMrtroMjfeflKD 
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Sli^lft^^yf SW3 ( H 7 # fiR ) tt , II 1^ ic 13 ^ ^ © 0 1 3 #d ^ L fc i 5 I- 2 

fiOl^^^ifX^f ?f S 5, S6, fo 6 V^ fi ;/ U y i? to » & T* 2 *f ( ff- 4 fl ) © * * 

^^^^Xxfs/f- (i^LT^i^) CiDilStm, * It -f 

yf SW2 (a7#,B|) II, 01 Lfci^iafiW^'f S3, S4f*|f 
# 5 „ 
[ 0 0 3 9 ] 

M?fcfll©£ffifll i l t *fc*'r SW3^2fl<D**^^»#^-f y ^ S 5, S 6 \Z «t 

5*)«*ti5i^l:tiV>T, ¥*|iil^*fl:^-f yf S 5, S6 (ll 3#ffi) £ ffi ffi J! ig 

IHo^-f yfS 3, S4(B3l3#flft)iS]EttStS«E"CjS>54:#tt, a*|ftDC-DC 10 
a W<- * Conv© 3yfy^C8©Pf«t2ffii) 6 »©i:*W*«ffi6a«»fe-t-« (19, 
81 3#|) „ tLtasfO^^yf S 8*ItO#EIA*»ffffl I C (PFC-IC) 
"C'liL, -*-e^-r?'9 1 S7Srlhfe, ^-ft-FD7SrlLtf a-^ • 3-f;VCHI: 

[ 0 0 4 0 ] 

«£ 5 (C , S 7&ISS^I^fcPWMf fia OfftL, ^ 3 - ^ • ^ ^ ,w 

«r«4^t5„ rofflASr^Sa^«*^^f yf SW3(0^7j|Bl^!|#:7^yf S 5, S 20 

6 (@7, li 3#i) (^.tQiCjeittSM (iok~50kHz) 1" 5 # % roilM 

BfH^^yf SW2®^-f yf S3, S4 (07, El 1 3 # fig ) T' jE 5£ jfe i * 5 J; 

5£»¥;frlSj¥3*#*-'fs'^S5, S6 (87, 0 l 3 # li ) fM t it ffl )I « ifc © * 1?- ^ 
/ufef=*f|/<^^©«lliffiffiSrRteS-&5 B ^ co J; 5 tit, r$|&«-?3EEES4©ffl;*j 
« o * A it « J; 15 ffi m & m « S « f- IE S it £ it ffl * £ © 9 W f - H?t§5„ 
[ 0 0 4 1 ] 

4 fc, £ < P*Hro#&-e, 0 8 © = #i»«^£ES5 frfflv^-ciSffl&MaKutiiity, 
£JK*fflA#Lac:fcJ;tfSF*}ftB3RS:££|::f6Ktl,, J Er*i, j e*i,©«ffitefct>iE£'?-5#S 

ft* ^ «T «g t ft 9 , A ffi tt ^ T t£ * <0 S »E * ffl A ffi L actf « ffl 16 t fc 5 . 30 
[ 0 0 4 2] 

[ * m m 1 ] 

[ 0 0 4 3 ] 

ills iprofff i-ftLtv^©t\ i r. r* ii £ *q t fc # * © * k W -f 5 . 

[ 0 0 4 4 ] 40 

NT-21C i V) SJffl $ tL 5 „ C0NT-ll4fi*3§SSeW T G © ffHj W 0 Sg T' , i¥81SIWTG 

iif&fcKOlMWIII&fcftS,, S3, S 4 HMJj fa ¥-'M 4 y ^ T*. H't'Wtt^iawtjBO 
2f@CO^*|B]^**^-r y f^f B^^-fr (Back to Back Connection) t LTJ • K SEE P5 
m<DX>f y f- W} fP Sr fT 5 o S 5 ~ S Blil^filfift^^ yfp, D 5 ~ D 8 |*j » 4 
iS^ttO^'ftf-Ks Cl^CBIiayf^t, CHlif 3-? ■ ^;K-*5 t N 2 ~ 

[ 0 0 4 5 ] 
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f* * 4 v f- S 5 , s 6 , S 7 & lk * , M % fa *m * 4 v ^ S 3 , S4£BiJi«ffi§|H 
FT^^ft-FD5, D6£iILTay^y^ C 6©ffi*k:affi«J£;4$f§£-f3 0 d. © 

o**iW^riifc)ict), thi mm\c& • jt«MfflA^f Lac/dot 5. 0 

¥<r>±mftmm^mm&&mt>te^m,jj%m$:^k lt fiffis^ « futility a» ^©fi 
£ t l t t ^ Li x.ft iSjf ss«E«Siutiiity©«t«^ m n^is y u-rl 
oeaiBtcJ;t)E*>trEj5e«*jSEWTG, P v , FC&J;l^m?kB^?,©*Mmtd§J# 

dcas»f^4r«fi»-t-«. d©i£ii, y f s 8©*^6(ni», *2rft 

*l*X-f S 7 fcitf ^-f * - KD 8 t'EIiff ^flflot 9 |ffllt5„ 10 
«*BOSk«t#v%J(8»«ftFC«r«llf^*-a:, *«SrfT5 d. i % § 5 0 
[ 0 0 4 6 ] 

fitiwRWttfllfflSEWWaButiiityrofltW^miroftv^-frTfca*^ * a* * » # t» 

ttf«JftB*s»^BlcSISLfc##tH:, a ft EI 8& CONT-2© ffi ^ id J; Y) *-f-r-TMtdJ: 
SW«:*7i L , SaE#&«t§I!J#^5ri:tJ;!J g ^ /!- - & J; t)*M 

I Jtfflftl 2 ] 
[ 0 0 4 7 ] 

Hi 211, B 6 roHIil©J: D ft#«^-*tM^S Lfc © tfc 5„ :o@i20 
**M-Ctt, ft^SiiJEESSSrH^il&i: Lt#tlt^^i IrfiiL, $ £> [d ft ffl £ m mM Ut 20 
i 1 i ty © SC ft *r P W M 4 fc P P M ffl W ^ J: D g 3t ^12 5 ^ H t(F 5* L t S3 9 T 5 „ 

[ 0 0 4 8 ] 

015(a) (b) ( o ) tt, #*,=#****ffi»3©iifts«K«:lftBI3-r$fcfc© 
S»Htfc5. 0 15 ( a ) id *s ^ T * ffij © & J# ft , A ts m m 5E «ft S BE # 7 ^ yv * f 1 «r 
iiofcfl, -f^^^H#^^i±^3©^^A^«ffi^1tflE€:*1-o r. © A iK fls c 1 , 
C 2 , SI, S 2 fl» & ft 5 - 7 • y y 5/ ^ 0 SS id J; o T SI 1 5 (a) © cp * g|5 id ^ L 
i ^^ilS^ti, ilMit£ESHFT©-|J:tiN 1 t*x.tti5„ ^ , - 

*tiN2C*«!^-»tiN10*|:tPItt^CI4S 3, S4, C3, C 4 Id J: o T 

US3, S2iS4^IH-^^5>^T"ilEft$HTV>5fc©i1-5c. 1" ft *> , ft5 JS St 

tiisfiaot, « n w t it jr ft # -c 5 ie s s £ s » a* * © * * s a $ , mm 

formic X o TSEffi*l©*#/h3L ffifflfEf ttt-<Ti$t,^±t5„ d 

© t # , IIN3, N4[d|§^-t-Si«JlS^»f^^V^--KD5, D6tioTlSL v 
^^IrJDC-DC^ V/^-^Convtd i o Tf t»B ©*t Srtff LTff 4 i 5 d Hit 5 

^ "C ^ ft v ^ 0 

[ 0 0 4 9 ] 

&!d, ^ffl^Mm?!iUtility©ffmBt*fcl4S««B©«*m^|di±i«jaS^ff^HF 
T © # & N 3 , N4i*|f(;?^yfSB, S 6 Mc i o T7 1 y -/"a • T'/l'W^ y^-^ 40 

±Ltzm.ftzmmi±temmj±®mic£^T2m<Dmmm%h^mffitf£<9, s • a: ^ pj ^ a 
#Lac/dctdB»ftm^ 5. -rftfc*., ffiJ3&x$m td i o xm\¥-r a «^£besi 

[ 0 0 5 0 ] 

015 (b) (i , liSA^^tUN 3 , N4(dJPfc5^-^©flJS«SJ±^HFT©l|JI 
£ ^ * ^ id « ^ L © "t 5 & ?, 0 015 (c) ti , r^#^filJ©S3, S4^^f-7f t& 
&©PWM»IiI5rffotiSI©tJIIrIlt5i^©-M&*Lfc{)©TJ)5 0 £flt* 
*W©##S:«B|^Lfca«, H:»A^©«-a-t^<R«{d©Jffl]BItgT'fe?.ri«B5ST'b 
ftV^„ 50 
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[ 0 0 5 1 ] 

fc*5, ftf O-SBt LTilHllFCMroffll^Fuel (±HT*I) ^S^?^S#(C 
fft|COMPtJ:!l^)«LWiLTj8< :it±D, es?3&*JB*3J;tf«I)*Wffl«Sst:: 
fex.fi, ^fl*«*©ffiM{fciA#S»©¥2PKfc^ y - >- • ^ >■ >"fb h# ft \z. m *. fc ft 

[ * JS 0i 3 ] 

[ 0 0 5 2 ] 

Bl 3t3±t?|i 4li, # * N H 7 ± H 8 © tt © J: !> * fl^ - « * S% 

l t © -e a> 19 , nil, h 1 2 k *s it 5 x • it m m m m «p l ac /dc© #j j» £ a < l t £ 

■ atUtilityffiJlcffljWSESrfc^riBfc Lfc <t> ©T?fe (5,013 fi f * * B « © h- © - # jR * 

-C*t», Bl 4B£tSi?'JBEf 5^^LTtSI^lWTG, PV, F C *S £ U W, 

»Biffiffl««««UtilityfcS^*fflftWLacfc*ffiSt|6jiUT*a!Ufc»#O'b<0 

■e* 5. 

[ 0 0 5 3 ] 

111, Hl2iJfc»bfc*£*ffi*jfcf4, ##fl¥*fc;Wy^S5, S6^s*-®t 
istv^f fttl#LT^5itCS)5 0 £ , 19, 11 OCSLfciplJlJ^lDC- D 
C 3 * Convfci3V> T , Sli«*,Ei:2ffi*«ifc(4*ti^:&S»fttU^6^iE-jt^ 

tv^„ cirociicioT, £ M ffl A ?f « (c £ M « • M f& * £ P^fr -f , * I- 3* «E 
[ 0 0 5 4 ] 

roiif^S:^mi-5fc*K:, fciitfll 6 ( a ) ( b ) ic ft * L fc «t 5 = # ft C ■?- 
& 5 <D X. 4 y ^ S 1 ~ S 6©,|gilj/^^^fiffi^igffl^^l|MUtility©jE©^-y--Y^ 

Rb ff* L , it«llES©v3«^[c{±#}c^t@^fe^fc«2l^fe©K^AI±S*^|g^L^^ 
, = #»«^£EE«5©«£<D£fl;ttJfrfc:ilfr:*©igi5 (a) |Ei«*Ufc3tMEaewi»fP 

[ 0 0 5 5 ] 

Bl 3or#iJEffif40i^l:il, Bl 60dfNii!i^i#l:|3L, fib © » # 
fi £ < R c -e & 5 r. t fa a 5 * -e t> * ^ „ 

[ 0 0 5 6 ] 

v-fftfcL-ctr^jRft^gEJESM, =#^*T-^J±^5©2a*fctt3fi©Attl*S 
* w -e « # a * ^ * - © 3? # fa b m at E m fa s> ft 1 o o ~ a, v © a s * -e w fig -e 5 & # 

[ 0 0 5 7 ] 

Sfcfc, 5 -o©W«ctt, iSffl*il£*«utiiityoflt«aJ*v^ls u , »«»fl(i»fezi 
IK45. fc*s, i©S^, ©^ y<-*«iftsffl»S«fcrtJ*1-5 r t J±ff 5 * "C 

[ 0 0 5 8 ] 

[ s m ± © fu /a «r «g ft ] 

[ 0 0 5 9 ] 
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[ 0 0 6 0 ] 

[ IH 1 ] ffi EE SB * % iC js ^ T SE • I m * * A- ¥ - ft * # « & « ~> * x A K ft ffl -f 5 # # I' 
[02] ffi EE E * 3R U: *s ^ T S • M^/i^-iKfcfcaAtftefftill&l-sa^fcfettS* 
[03] roWS<7??§NJlcffio-C^*^t32 • B«P5^Afflfi:Sr»«!Lfc»-e-©-fif!l*|ft 

m-r 6tz#><D®x°h z , 

[04] r.omB^»Bj©-**^ffi^*LfcBlTfc5o 
[05] £©a«©»93©gij© — MifcttSr^LfciH-eaba. 

[06] ^©mSWISBJCDStlCSIjO-^tt^ffi^^LfcHT'&S. 
[07] r.rottJSro^0J©$e 3 irgiJro-*ft^t|^^L/c0T'fe5 o 

[as] ^ <d mm o mm & z b i^m <d - mmwzm * ^ l tern x h % B 

[09] 07©**^ffiii*3(tS^*^DC-DC='^/ < !-^COiij^5riftPJ1-§fe*O0 

[01 0] Bl70SIJ(fiJS1ilEj3lt«3Z*lftDC-DC=i>'/<-^©»f^SrlftWf5fc»© 
0 T? fe 5 „ 

[0 1 l] - cott)lSro%Pjro-*ft«^*Lfc:0T-fc?) o 

[0 1 2] ^©tHK0D38?|oaU«)-mifiMSr*Lfcia-e&5. 

[0i 3] £0fflKro»nroSfcKBd©-i&*wfc^LfcB-ei!>*. 

[0 1 4] rwffiKro^0jw^P>[cSiJ©-**^^^Lfc0T'feS„ 

[0 1 5] =««&*^aSffi«w»^«5S:liiW1-5fcftroia-e&5. 

[0 1 6] H*j»«^«JEHroia:SE3Etft»fPlSl!tKM1-5fc»©0-eife5. 

[ «F (73 K SI ] 

[ 0 0 6 1 ] 

Lac/dc SJ • « «R ffl £ ?t 

Lac 

utility mm&mnm 

wtg »*:|§m»tt 

pv ±W5%mmmw 
f c » « m 

B S** 

Conv S*SlDC-DC3y^-? 
S 7 , S8 ^^|S]^*f*^^S/X 
D7,D8 F 
C 5 , C6 ay/Vt 
CH X 3 — ^ ■ 3 /f ;V 

1 3fcM C H G 

2 Ztlf^fJIS 

2a, 2b ^ftAffl^S^ 

hft mmm&B^ 

N 2 ~ N 4 

F 2 7 4 )^ 9 

SW2, SW3 Mlflft^-f 

S3, S4 Mjjfo^mfo* 4 y f 
S5, S6 

D5, D6 # 4 -ft — F 
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C 3 , C 4 =t yf yf- 

3 =.mmn*&m& 

3a, 3b, 3 c A ft ^3 S ^ 

HFT i«JlSSJ±S 

n i ~ n 4 mu 

F 1 , F2 7 4 )V $ 

swi~sw3 iai^i^^^ 

S 1 ~ S 4 ^*[6]¥«frx^ y <? 

S5, S6 #*[6]^^ft:^ -f y *f- 

D 5 , D6 ^ -f tf- - K 

C 1 ~ C 4 3 yfyf 

4 a , 4 b MX fa Alii tlUti 7- 
H F T ft Jl glffg 

N 2 ~ N 4 

F 2 7 -i >\> $ 

SW2, SW3 tH#¥ft^.;f 
S3, S4 ;K*ft¥3M#*^;/^ 

5 5 , S6 ^^f&I^^ft:^^^^ 
D5, D6 ^ ^ - K 

C3, C4 ayfyf 

5a, 5b, 5c ^*^AtU^*S^ 
HFT iftjljg^JES 
N 1 - N 4 

Fl, F2 7 j >V 9 

SW1-SW3 aaii***^^?/^ 
S 1 ~ S 4 S*|S]^lfi:/-<yf 
S 5 , S6 ^*[p]^s»^^^5/^ 
D5, D6 ^ 'f - K 
C1-C4 ^yfyf 

D 1 ~ D 4 y -f ^" - K 

S W X^yf 
R L 

CT1, CT2, CT3 JSU V-S;S 
T M ^ -r — 

cont-1 a # i§ s; s » is « 
cont-2 ^m^mmmmm 
T «^-« 

COMP 

Fuel mm mm mm m- 

AC 

DC Iffi 

I INV -Y « «fS 

IB 

EB »«*«£E 
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